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Odvalovaci tekutinov^ stroj, zejmSna s rozstrikovanfm kapaliny na vystupu 
Oblast technikv 

Technicke resenf se tyka odvalovacfho tekutinoveho stroje, zejmena 
s rozstrikovanfm kapaliny na vystupu, zahrnujfciho komoru, ktera ma alespon na 
casti vnitrniho povrchu rotacnf tvar a komora je opatrena nejmene jednfm prftokem 
tekutiny a nejmene jednfm odtokem tekutiny, pricemz vkomofe je rotacne a 
v^kyvne ulozen odvalovaci rotor. 

Dosavadni stay technikv 

Ze zvefejnen^ch mezinarodnfch pfihlasek WO 98/17910 a WO 99/61790, jejichz 
obsah je zde touto referenci vclenen, je znam odvalovacl tekutinovy stroj, ktery Ize 
vyuzft mimo fady dalsfch aplikacf i pro pohon rotujfcfch nastroju. Tento stroj 
sestava z komory opatrene pf fvodem tekutiny a nejmene jednfm vystupnim 
otvorem, pred kterym je na pfidrzovacfm zarfzenf ulozen odvalovacl rotor, tvoreny 
telesem rotacnfho tvaru. Na vystupnf hrfdeli muze byt nasazen napffklad kartac. 

Ze zverejnene ceske pfihlasky vynalezu PV 1999-4624, jejfz obsah je zde touto 
referenci vclenen, je znam pokojov^ zvlhcovac vzduchu ktery ve sve konstrukci 
vyuziva vyse popsany odvalovaci tekutinovy stroj. Toto provedenf ma odtok tvoren 
kanSlem, vytvofenym v hornim konci precesnf hndele. Cast kapaliny vystupuje ze 
zasobniku prvnfm vystupnim otvorem na konci precesnf hridele a je rozstrikovana 
tlakem a v dOsledku jejfho precesniho pohybu. Dalst 6£st kapaliny vystupuje ze 
zasobniku druhym vystupnim otvorem do oblasti mezi prvnl treci plochou a druhou 
treci plochou a tim zlepsuje jejich vzajemn^ pohyb. Zb^vajfcf Cast kapaliny 
vystupuje ze zasobniku tretfm vystupnim otvorem mezi prvnf trecf plochu a vikem 
zasobniku. 

Ze zapsan6ho ceskeho uzitneho vzoru CZ 12707, jehoz obsah je zde touto 
referenci vclenSn, je znSm odvalovaci kapalinovy stroj, zejmena s rozstrikovanfm 
kapaliny na vystupu, zahrnujfcf komoru, ktera ma alespon na casti vnitfnfho 
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povrchu rotacni tvar a komora je opatrena nejm6n§ jednfm prftokem kapaliny a 
nejmene jednfm odtokem kapaliny, pricemz v komore je rotacn§ a v^kyvne ulozen 
odvalovacl rotor, jehoz hrfdel je duta a je opatrena alespon jednim prfdavn^m 
vstupnfm otvorem a alespon jednfm pndavn^m v^stupnfm otvorem, na ktery 
navazuje vymenitelnS rozstfikovacf hlavice s rozstrikovacfmi otvory, 

Nev^hodou vsech znamych odvalovacfch tekutinovych stroju je skutecnost, ze 
prCitok tekutiny strojem je limitovSn velikosti mezery mezi odvalovacfm rotorem a 
vnitrni stenou komory stroje. 

Cflem technickeho Fesenf je umoznit volit u odvalovacfho tekutinoveho stroje jaka 
cast privadene energie se transformuje na mechanickou energii (otacky rotoru) a 
jaka cast privadene energie se na odtoku projevf jako kinetick£ energie 
vystupujfcfho proudu tekutiny. 

Podstata technickeho resent 

Uvedeneho cile se dosahuje odvalovadm tekutinovym strojem, zejm6na 
s rozstfikovanim kapaliny na v^stupu, zahrnujfcfm komoru, kter& m3 alespofi na 
casti vnitfnlho povrchu rotacni tvar a komora je opatrena nejmene jednfm pFftokem 
tekutiny a nejmene jednfm odtokem tekutiny, pricemz v komore je rotacne a 
vykyvne ulozen odvatovacf rotor, podle technickeho Fesenf, jehoz podstata 
spocfva vtom, ze v komore je prostor pod rotorem propojen s prostorem nad 
rotorem alespon jednfm prfdavnym kanalem. 

Pouzitf alespon jednoho prfdavneho kanalu mezi prostorem pod rotorem a 
prostorem nad rotorem a jeho dimenzovanfm je mozne u odvalovacfho 
tekutinoveho stroje podle technickeho Fesenf stanovit, jaka cast priv£den§ energie 
se transformuje na mechanickou energii (otacky rotoru) a jaka cast privadene 
energie se na odtoku projevf jako kineticka energie vystupujfcfho proudu tekutiny. 
Lze tedy navrhnout odvalovacl tekutinovy stroj s pozadovanym pomerem mezi 
prutokem tekutiny na odtoku a ot&ckami, resp. krouticfm momentem rotoru. 
Zvetsenfm poctu a/nebo prOrezu pffdavn^ch kanalQ se zv&Sf prCitok na odtoku 
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tekutiny a snlzi se otacky rotoru. 

Pohonn^m mediem muze b£t jakakoliv tekutina, tj. piyn, kapalina, p£ra a jejich 
smes. Ve v^hodn6m provedeni se pfedpoklada, ze mediem bude kapalina, 
zejmena voda. 

Ve vyhodn6m provedenl mtize b^t pndavny kanal tvofen pruchozlm otvorem ve 
stene rotoru, nebo muze byt veden mimo vnitrni prostor komory. 

Pro dosazeni vetsi variability prutoku a krouticiho momentu muze b^t v pridavnem 
kanalu usporadan regulacni ventil. 

Ve v^hodnem provedenl muze byt pridavn^ kanal zaCisten primo do dute hridele. 
Pfehled obrazku na vvkresech 

Odvalovaci tekutinov^ stroj podle technickeho reseni bude blize popsan na 
prikladech konkretnich provedenl, zobrazen^ch na vvkresech, na kterfch obr. 1 
zobrazuje Fez odvalovacim tekutinov^m strojem sprvnfm pfikladem provedeni 
prfdavn^ch kanalu, na obr. 2 je jiny pffklad provedeni pridavneho kanalu, ve 
kterem je instalovan regulacni ventil a na obr. 3 a 4 je vyuziti pridavnych kanalO u 
fontany, naprlklad pro zvlhcovanl vzduchu. Obr. 5 zobrazuje provedeni, u ktereho 
stredovy otvor y komofe stroje tvori odtok kapaliny. 

Prikladv provedeni 

Na obr.1 je znazornen prvm prfklad provedenl odvalovaci ho tekutinoveho stroje, u 
ktereho je pohonnou tekutinou kapalina a stroj je opatfen rozstrikovanim kapaliny 
na v^stupu. Tekutinov^ stroj sestava z komory 1, ktera je na jednom konpi 
opatfena pfitokem 2 tekutiny a na opacnem konci ma kruhove usporadane otvory, 
tvoficf odtok 3 tekutiny. Vnitrni povrch komory 1 ma tvar komoleho kuzelu, ktery se 
zuzuje ve sm§ru prutoku. 
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Vkomofe 1 je rotacne a vykyvne ulozen odvalovacf rotor 4 ve tvaru dute 
polokoule p otocene otevfenou c£stf proti smeru proudenf tekutiny. Rotor 4 mOze 
mft libovoln^ rotacnf tvar, napffklad koule, polokouie, kuzel atd. Rotacnf a vykyvne 
ulozenf odvalovacfho rotoru 4 Ize realizovat jakymkoliv zn£mym konstrukCnfm 
fesenfm. U znazorneneho provedenf rotacnf a vykyvne ulozenf zahrnuje hffdel 9 
odvalovacfho rotoru 4, ktera s vtilf prochazf stfedovyrn otvorem 15 v komofe ±. 
Hffdel 5 ma uvnitf komory 1 osazenf 10, jehoz prCimer je vetsf nez prumer 
stfedoveho otvoru 15 v komofe I, takze osazenf 10 je tlakem protekajfcf tekutiny 
na rotor 4 pntlacovano na celnf plochu komory ±. 

Z hlediska prutoku Ize celkovy vnitrnf prostor v komofe 1 rozdelit na prostor 5 pod 
rotorem 4 a prostor 6 nad rotorem 4. Tekutina, pfitekajfcf pfftokem 2, samozfejme 
muze protekat z prostoru 5 pod rotorem 4 do prostoru 6 nad rotorem 4, protoze 
maximalnf vnejsf prumer rotoru 4 je mensf nez vnitrnf prOmer komory 1 v mfst§ 
odvalovanf rotoru 4. Pro optimalnf odvalovanf vsak nemuze byt rozdfl mezi 
vnejsfm prumerem rotoru 4 a vnitfnfm prumerem komory 1 v mfste odvalovanf 
pfflfs velky, takze pro n§ktere aplikace je mnozstvf protekajfcl tekutiny pf flis male. 

Pro pfivedenf vetstho mnozstvf tekutiny do odtoku 3 je prostor 5 pod rotorem 4 
propojen s prostorem 6 nad rotorem 4 pffdavnymi kanaly 7, ktere jsou v tomto 
provedenf tvofeny dvema prCichozfmi otvory ve stene rotoru 4. Pozadovaneho 
prdtoku Ize snadno dosahnout volbou poctu pffpadne prufezu pffdavnych kanalu 
7. Tf m Ize ovlivfiovat i krouticf moment, kter^ je k dispozici na hrfdeli 9. 

U provedenf znazorneneho na obr. 1 je pfftok 2 tekutiny tvofen hadicf , ktera 
propojuje komoru 1 odvalovacfho tekutinoveho stroje s neznazornen^m zdrojem 
tlakove kapaliny, napf fklad cerpadlem. 

Po uvedenf cerpadla do chodu se kapalina z neznazornen6ho zasobmku cerpa do 
komory 1 odvalovacfho tekutinoveho stroje. Protekajfcf tekutina jednak pfitlacf 
osazenf 10 na hrfdeli 9 k celnf stene komory 1 a jednak zpdsobf, ze se rotor 4 ze 
zn£zorn§ne stfedov6 v^chozf polohy vychylf do strany, dosedne na vnitrnf stenu 
komory 1 a zacne se po vnitrnf st§n§ komory I krouiive odvalovat, takze 
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vycnfvajici konec hridele 9 kona precesni pohyb, jehoz rozkmit je ovsem 
minim£lni. Tento princip je popsan ve zvefejnen^ch mezinarodnich prihlaskach 
WO 98/17910 a WO 99/61790 a nebude proto detaiine rozebiran. Spolu 
s vycnivajfcim koncem hffdele 9 vykonSva precesni pohyb i vymeniteln^ nastroj, 
napffklad rotacnl kartac 16, pficemz kartac 16 je u tohoto provedeni smacen 
kapaiinou, proudici zotvoru odtoku 3. Ur6it6 mnozstvi kapaliny prosakuje 
z komory 1 i kolem stredoveho otvoru 15, kterym prochazi hridele 9, protoze 
stredo\tf otvor 15 u tohoto provedeni neni nutne utesnovat. SamozfejmS je mozne 
vytvorit provedeni, u kterych je stredovy otvor 15 kolem hffdele 9 dokonale 
utesnen bezne znam^mi prvky. 

Je zrejme, ze nastrojem muze byt jak^koliv rotacnf nastroj a nikoliv pouze zmingn^ 
kartaS 16. Eventualne mOze b^t na vystupu pouze tryska, rozstrikovaci hlavice, 
masSznl trysky, cistici trysky apod. 

Pri prutoku komorou 1 tekutina proud ( z prostoru 5 pod rotorem 4 do prostoru 6 
nad rotorem 4 jednak mezerou mezi odvalujfcim se rotorem 4 a stenou komory 1 a 
jednak pndavnymi kanaly 7. Velikost prdtoku Ize ovlivnit volbou poctu pfidavnych 
kan&ICi 7, pfipadnS velikosti jejich prufezu. 

Provedeni podle obr. 2 ukazuje dalsf moznost reseni pridavneho kanalu 7. 
Odvalovaci rotor 4 ma v tomto provedenf tvar duteho komoteho kuzele, oto5en6ho 
otevrenou cast! proti smeru proudenl tekutiny. Pfidavny kan£l 7 take propojuje 
prostor 5 pod rotorem 4 s prostorem 6 nad rotorem 4, ale na rozdil od provedeni 
zobr. 1 je prfdavn^ kanal 7 veden mimo vnitfni prostor komory 1. Takove 
provedeni navic umoznuje jednoduchou vestavbu regulaSniho ventilu 8 do 
pridavneho kanalu 7 pro snadnou zm§nu prdtoku tekutiny, a to i za provozu 
tekutinoveho stroje. Funkce provedenf z obr. 2 je stejn& jako u jiz popsan6ho 
provedeni z obr. 1 . 

Na obn 3 je zobrazen priklad aplikace pndavnych kan^IO 7 u fontany pro 
zvlhcovani vzduchu, nebo pro okrasne ucely. Fontana sestava z odvalovacfho 
tekutinoveho stroje, jehoz komora 1 je matici H upevnena do steny dute nadoby 
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12, vlozene do neznazornene nSdrze s kapalinou. Komora 1 odvalovacfho 
tekutinoveho stroje je hadicf pfftoku 2 propojena s neznSzorneni/m cerpadlem. 

Na rozdll od provedenl z obr. 1 a 2 je u provedenf z obr. 3 odtok 3 tekutiny tvofen 
dutou hrfdelf 9 se vstupy 13. Na konci dute hrfdele 9 je nasazena vymenitelna 
perforovana rozstrikovacf hlavice 14. 

Pfidavne kanaly 7, ktere jsou v tomto provedenl tvoreny jednak dvema pruchozfmi 
otvory v hornf stene rotoru 4 a jednak dvema pruchozfmi otvory v bocnfm plasti 
odvalovacfho rotoru 4. 

Neznazornenym cerpadlem se kapalina pfiv£df prftokem 2 do komory 1 
odvalovacfho tekutinoveho stroje a rotor 4 se ze znazornene stfedove vychozl 
polohy vychylf do strany, dosedne na vnitrnf stenu komory 1 a zacne se po vnitrnf 
st§n§ komory 1 krouzive odvalovat po vnitrnf stene komory 1. Vycnfvajfcf konec 
hrfdele 9 s rozstrikovacf hlavicf 14 kon§ precesnf pohyb s minimalnfm rozkmitem. 

Pfi prutoku komorou 1 kapalina proud f z prostoru 5 pod rotorem 4 do prostoru 6 
nad rotorem 4 jednak mezerou mezi odvalujfcfm se rotorem 4 a stenou komory 1 a 
jednak pf fdavnymi kanaly 7. 

Male mnozstvf kapaliny prosakuje z komory 1 kolem stredoveho otvoru 15, kter^m 
prochazf hrfdele 9 a steka po povrchu nadoby 12 zpet do nezn^zornen6 nadrze. 
Podstatna cast proudu kapaliny vystupuje prostoru 6 nad rotorem 4 pres vstupy 13 
do dute hrfdele 9 a odtokem 3 do rozstrikovacf hlavice 14, odkud je rozstrikovana 
a pot6 stekS po povrchu nadoby 12 zpet do neznazornene nadrze. 

Na obr. 4 je zobrazen dalsf prlklad aplikace pffdavnych kanald 7 u fontany pro 
zvlhcovanf vzduchu, nebo pro okrasne Cicely. Provedenl podle obr. 4 se lisf od 
provedenf z obr. 3 pouze tfm, ze prfdavn^ kan^l 7 ustf prfmo do dute hrfdele 9. 
Rozstrikovacf hlavice 14 je navfc opatrena vodnfmi tryskami 17. Funkce je 
analogicka jak bylo popsano vyse. 



U provedeni podle obr. 5 je pfldavn^ kanal 7 opet zausten pffmo do dute hffdele 9, 
ktera vsak nem£ zadne dalsf vstupy 13. Zvlastnostl tohoto provedenl je, ze odtok 
3 tekutiny je tvoren jednak dutou hffdell 9 a jednak pHmo zvetsenlm prumeru 
stfedoveho otvoru 15 v komofe 1, ktery^ je dimenzovSn tak, aby mohl odvadet 
tekutinu z prostoru 6 nad rotorem 4. 

U vsech popsan^ch provedeni Ize volbou poctu a/nebo prdfezu prldavn^ch kanalCi 
7 presne stanovit efektivni odpor, kladeny protekajfcl tekutine. Tak Ize stanovit, 
jake mnozstvl energie prdtoku se transformuje na rotacn! mechanickou praci. Lze 
tedy navrhnout odvalovacf tekutinov^ stroj s pozadovan^m prDtokem na odtoku 3 
tekutiny a pozadovan^mi otackami, resp. krouticlm momentem rotoru 4. 
ZvetSenlm poctu a/nebo prtirezu prfdavn^ch kanalCi 7 se zvetsi prutok na odtoku 3 
tekutiny a snlzl se otacky rotoru 4. 

Vramci zkousek byla provedena srovnavacl merenl na dvou provedemch 
odvalovaclho tekutinoveho stroje. Pohonnym mediem byla voda. Rozmery a 
usporadani obou provedenl byly stejne. Porovnavana provedeni se lisila pouze 
t(m f ze provedeni A (viz obr. 4) melo pfldavny kanal 7, zatlmco provedeni B 
prldavny kanal 7 nemelo. 

Provedeni A (viz obr. 4) 

maximalni prumer rotoru 4 38 mm 

prumer komory 1 v mlste odvalovani rotoru 4 40 mm 

prCimSr vstupu 13 4,5 mm 

pocet vstupu 13 4 
vnitfnl prumer dute hfldele 9 5,5 mm 

prumer prfdavneho kanalu 7 3 mm 

zdroj tlakove kapaliny rotacnf cerpadlo firmy Sacem 

13W;500l/hod 

Provedeni B (viz obr. 4, ale bez pffdavneho kanalu 7) 
maximalni prumer rotoru 4 38 mm 

priim§r komory I v mfst§ odvalovani rotoru 4 40 mm 
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prGmSr vstupu 13 

pocet vstupO 13 

vnitrnf prOmer dute hffdele 9 

prdmer pffdavneho kanalu 7 

zdroj tlakove kapaliny 



4,5 mm 
4 



0 mm 



5,5 mm 



rotacnf cerpadlo firmy Sacem 
13W;500l/hod 



Pfi mefenf byia u obou provedenf odstranena rozstfikovacf hlavice 14 a pri stjn^ch 
vstupnfch podminkach byly mSreny otacky rotoru 4 a v^ska gejziru vody, 
vystupujfcf z dute hrfdele 9. 

Namefene hodnoty 

Provedenf A: otacky rotoru 38 ot/min; vyska gejziru 650 mm 
Provedenf B: otacky rotoru 64 ot/min; vySka gejziru 250 mm 

OdbornfkCim je zfejme, ze jedinym konstrukcnfm omezenfm pfi navrhu prfdavnych 
kanalu 7 je skutecnost, ze musl propojit prostor 5 pod rotorem 4 s prostorem 6 nad 
rotorem 4. Jejich pocet, tvar i konkretnf umfstenf je dano pozadavkem na velikost 
prutoku a oblast pouzitf kapalinovSho stroje (pohon rotacnfch nastroju, fontany pro 
zvlhcovanf vzduchu, dekoracnf fontany apod.). Jednotlive typy pridavnych kanalu 
7 Ize samozrejme u jednoho provedenf tekutinov6ho odvalovacfho stroje libovolne 
kombinovat. 

Odvalovacf tekutinovy stroj byl popsan s odkazy na provedenf, u nichz je 
pohonn^m mediem kapalina, avsak pohonnyrn mediem muze b^t jakakoliv 
tekutina, tj. plyn, kapalina, p£ra a jejich smes. 
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NAROKYNAOCHRANU 

1. Odvalovaci tekutinovy stroj, zejmena s rozstfikovanim kapaliny na v^stupu, 
zahrnujici komoru (1), ktera ma alespon na casti vnitfniho povrchu rotacnl tvar a 
komora (1) je opatfena nejm6ne jednfm prltokem (2) tekutiny a nejm6ne jednfm 
odtokem (3) tekutiny, pricemz vkomofe (1) je rotacne a v^kyvnd ulozen 
odvalovaci rotor (4), vyznacujicf se tfm, ze vkomofe (1) je prostor (5) pod 
rotorem (4) propojen s prostorem (6) nad rotorem (4) alespon jednim pffdavn^m 
kanalem (7). 

2. Odvalovaci tekutinovy stroj podle naroku 1 , vyznacujicf se tfm, ze pffdavny 
kanal (7) je tvofen pruchozfm otvorem ve stene rotoru (4). 

3. Odvalovaci tekutinovy stroj podle naroku 1 , vyznacujici se tfm, ze pfldavny 
kan6l (7) je veden mimo vnitfnl prostor komory (1). 

4. Odvalovacf tekutinovy stroj podle kterehokoliv z naroku 1 az 3, vyznacujicf 
se tfm, ze v pfidavnem kanalu (7) je uspofad£n regulacnf ventil (8), 

5. Odvalovaci tekutinovy stroj podle naroku 2, vyznacujicf se tfm, ie pfldavny 
kanSI (7) je zaCisten do dute hffdele (9). 



SEZNAM VZTAHOVtCH ZNACEK 



1 komora 

2 pntok tekutiny 

3 odtok tekutiny 

4 odvalovacf rotor 

5 prostor pod rotorem 

6 prostor nad rotorem 

7 pndavny kanal 

8 regulacnf ventil 

9 hfidel 

10 osazeni 

1 1 matice 

12 duta nadoba 

13 vstup 

14 rozstfikovaci hlavice 

15 stredov^ otvor 

16 kartac 

17 vodnf trysky 
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Liquid driven roll away machine including but not limited to oudet liquid spraying. 
Area of Technology 

The technical design addresses a liquid driven roll away machine including but riot limited to 
oudet liquid spraying comprising a chamber where at least a part of the inner surface has a rotary 
form and the chamber is fitted with at least one liquid inlet. A swinging roll away rotor is installed 
in the chamber. 

Current State of Art 

Published international applications WO 98/17910 and WO 99/61790 the content of which is 
included by reference herein describe a liquid driven roll away machine that may be used, in 
addition to a number of other applications, as a drive of rotary tools. Such a machine consists of 
a chamber provided with an inlet of liquid and at least one entrance opening. In front of such an 
opening, there is a roll away rotor fixed on a holder system. The rotor consists of rotary-shaped 
body. A brush may be installed on the oudet shaft. 

A published Czech application, PV 1999-4624, the content of which is included by reference 
herein, describes a room air moistener. Its design uses the above described liquid driven roll away 
machine. In this design, the oudet consists of a channel provided in the upper end of the 
precession shaft. A part of the liquid leaves the tank through the first oudet opening at the end of 
the precession shaft and it is sprayed by pressure and by its precession movement. Other part of 
the liquid leaves the tank through the second oudet opening to the area as between the first 
friction surface and die second friction surface improving so their mutual movements. The 
remaining portion of the liquid leaves the tank through the third oudet opening between the first 
friction surface and the lid of the tank. 

The registered Czech applied design CZ 12707 the content of which is included herein by 
reference describes a liquid driven roll away machine including but not limited to oudet liquid 
spraying comprising, a chamber where at least a part of the inner surface has a rotary from and 
the chamber is provided with at least one liquid inlet and at least one liquid oudet whereby the 
chamber hosts a swinging roll away rotor with a hollow shaft and the shaft is fitted with at least 
one additional entrance opening and least one additional exit opening connected to an 
exchangeable spraying head with spraying openings. 

What is a disadvantage of all known liquid roll away machines is the fact that the liquid flow 
through the machine is limited by the size of the clearance as between the roll away rotor and the 
inner wall of the machine chamber. 

The objective of this technical design is to allow the control of the portion of energy supplied to 
the liquid roll away machine to be transformed to the mechanical energy (rotor revolutions) and 
what portion of the supplied energy will be transformed to kinetic energy of the liquid flow at the 
oudet. 

Essence of the Technical Design 

The above objective will be achieved by a liquid roll away machine including but not limited to 
liquid spraying at the oudet comprising a chamber that has at least a part of the inner surface a 
rotary form and the chamber is fitted with at least one inlet of the liquid and is provided with a 
swinging roll away rotor subject to the technical design then essence of which resides in the fact 
that the space in the chamber above the rotor is interconnected with the space bellow the rotor 
with at least one additional channel. 



The application of at least one additional channel between the space bellow and above the rotor 
and its dimensioning makes it possible for the liquid driven roll away machine as subject to the 
technical design to set out what part of the energy supplied will be converted to mechanical 
energy (rotor rotations) and what portion of the energy supplied will be converted to kinetic 
energy at the liquid oudet. Thus, a liquid driven roll away machine with a desired ratio of the 
liquid flow rate at the outlet and revolutions respectively torsional moment or the rotor may be 
designed. Increasing the number and/ or the cross section of the additional channels the flow 
rate will grow at the outlet of the liquid and the rotor revolutions will fall. 

Any fluid may serve as the driving medium including gas, liquid, vapour and their mixture. The 
most beneficial design envisages liquid, in particular water, to be the driving medium. 

In the most beneficial design, the additional channel may consist of an opening in the wall of the 
rotor or it may be located outside the interior space of the chamber. 

In order to improve the variability of the flow and the torsion moment, a control valve may be 
installed in the additional channel. 

In the most beneficial design, the additional channel may be connected directly to the hollow 
shaft. 

Survey of Figures on Drawings 

The liquid driven roll away machine as subject to the design hereof will be detailed based on 
examples of specific applications as shown in drawings where the Fig. 1 shows a cross section of 
the liquid driven roll away machine and the first example of the design of additional channels. 
Fig. 2 shows another example of the design of an additional channel with a control valve installed 
in the channel and Fig. 3 and 4 the channels are used in a fountain for instance in air moistener 
applications. Fig. 5 shown a design where the central opening in the chamber serves as a liquid 
oudet opening. 

Application Examples 

Fig. 1 shown the first example of the design of the liquid driven roll away machine with a liquid 
used as the driving medium. The machine has a liquid spraying system at the outlet The liquid 
driven machine consist of a chamber (1). On one end of the chamber, there is the liquid inlet 2. 
On the opposite end, there are openings configured in circles used as the liquid outlet 3. The 
inner surface of the chamber 1 has the form of a truncate cone that gets narrower in the direction 
of the flow. In the chamber 1, there is a swinging roll away rotor 4 designed as a hollow 
hemisphere the open face of which is oriented against the liquid flow. The rotor 4 may have any 
rotary form for instance a sphere, hemisphere, cone etc. The rotary and swinging fixing of the 
roll away rotor 4 may be achieved through any known design solution. The rotary and swinging 
fixing of the design as shown in the picture include a shaft 9 of the roll away rotor 4 that passes 
with some clearance through the central opening 15 in the chamber 1. The shaft 5 has a shoulder 
10 inside the chamber 1 the diameter of which is bigger than the diameter of the central opening 
15 in the chamber 1 and, therefore, the shoulder 15 is pushed by the pressure of the liquid 
flowing towards the rotor 4 on the face of the surface, of the chamber 1. 

From the point of view, of the flow, the total inner space in the chamber 1 may be divided to the 
space 5 bellow the rotor 4 and the space 6 above the rotor 4. The liquid supplied through the 
inlet 2 can flow from the space 5 as bellow the rotor 4 to the space 6 as above the rotor 4 
because the maximum external diameter of the rotor 4 is less than the inner diameter of the 
chamber 1 at the point of the rotor 4 roll away. However, in order to achieve the optimal roll 



away, the difference between the external diameter of the rotor 4 and the inner diameter of the 
chamber 1 cannot be excessive at the point of roll away and, therefore, the quantity of liquid 
supplied is not sufficient for some applications. 

In order to supply more liquid to the outlet 3, the space 5 as bellow the rotor 4 is interconnected 
with the space 6 as above the rotor 4 by additional channels 7. In this design, the channels consist 
of two openings in the wall of the rotor 4. The desired flow rate may be easily achieved by the 
definition of the number or, as the case may be, the cross section of the additional chambers 7. 
This a way how to control the torsional moment as available on the shaft 9. 

In the design as shown in Fig. 1, the liquid is supplied by a hose interconnecting the chamber 1 
of the liquid driven roll away machine with a source of pressurised liquid, for instance a pump, as 
not shown in the picture. 

After the start up of the pump, the liquid from a storage tank (not shown in the picture) is 
pumped to the chamber 1 of the liquid driven roll away machine. The flowing liquid will push 
the shoulder 10 on the shaft 9 to the front wall of the chamber 1 and it will cause the rotor 4 to 
leave the central position as shown to the side and to seat onto the inner wall of the chamber 1 
where it starts to roll away in a circular motion along the inner wall of the chamber 1 so that the 
projected end of the shaft 9 executes a precession movement showing however a minimum angle 
of oscillation. This principle is described in the published international applications WO 
98/17910 and WO 99/61790 and, therefore, it will not be detailed in this paper. An exchangeable 
tool, for instance a rotary brush 16 does the same precession movement as the end of the shaft 9. 
In this design, the brush 16 is wetted with liquid flowing from the oudet openings 3. A certain 
quantity of liquid leaks from the chamber 1 and around the central opening 15 for the shaft 9 
because the central opening 1 5 in this design does not need to be sealed. Of course, the machine 
may be designed where the central opening 15 as around the shaft 9 may be perfectly sealed by 
known sealing elements. 

It is apparent that not only the above mentioned brush 16 but any rotary tool may be used as a 
tool or,* as the case may be, only a nozzle, spraying head, massage nozzles, cleaning nozzles etc. 
may be provided at the outlet. 

When passing through the chamber 1, the liquid flows from the space 5 as bellow the rotor 4 to 
the space 6 as above the rotor through the clearance between the rolling away rotor 4 and the 
wall of the chamber 1 and the additional channels 7. The flow rate may be controlled by choosing 
the number of additional chamber 7 or their cross section size. 

The design as shown in Fig. 2 describes another option of the solution of the additional channel 
7. In this design, the roll away rotor 4 has the form of a hollow truncate cone the open side of 
which is oriented against the direction of the flow of the liquid. The additional channel 7 
interconnects the space 5 as bellow the rotor 4 with the space 6 as above the rotor 4 but, unlike 
the design shown in Fig. 1, the additional channel 7 runs outside the inner space of the chamber 
1 , Such a design provides for a simple installation of the control valve 8 to the additional channel 
7 allowing for an easy control of the flow rate of the liquid even during the operation of the 
liquid driven roll away machine. The function of the design shown in Fig. 2 is identical to that of 
the already described design shown in Fig. 1. 

Fig. 3 shows an example of the application of additional channels 7 in air moistener fountain or a 
decorative fountain. The fountain consists of a liquid driven roll away machine the chamber 1 of 
which is fixed to the wall of a hollow container 12 with the nut 11. The container is located in 



liquid tank as not shown in the picture. The chamber 1 of the liquid driven roll away machine is 
interconnected with an inlet hose 2 with a pump as not shown in the picture. 

Unlike die designs shown in the Fig. 1 and 2, the design shown in Fig. 3 includes a liquid oudet 3 
that consists of a hollow shaft 9 with entrance openings 13. At the end of the hollow shaft 9, 
there is an exchangeable perforated spraying head 14 seated. 

The additional channels 7 consisting in this design of two openings in the upper wall of the rotor 
4 and two openings in the side jacket of the roll away rotor 4. 

A pump as not shown in the picture, supplies the liquid through the inlet 2 to the chamber 1 of 
the liquid driven roll away machine and the rotor 4 will move from the shown central position 
aside and it will seat down onto the inner wall of the chamber 1 and it will start to roll on the 
inner wall of the chamber 1 in a circular motion. The projected end of the shaft 9 with a spraying 
head 14 executes a precession movement showing a minimum angle of oscillation. 

When passing through the chamber 1, the liquid flows from the space 5 as bellow the rotor 4 to 
the space 6 as above the rotor 4 both through the clearance between the rolling away rotor 4 and 
the wall of the chamber 1 and through the additional channels 7. 

A limited quantity of liquid leaks from the chamber 1 around the central opening 15 through 
which the shaft 9 passes and the liquid flows on the surface of the container 12 back to the tank 
as not shown in then picture. A substantial portion of the liquid flow leaves the space 6 as above 
the rotor 4 via the entrances 1 3 and enters the hollow shaft 9 and continues through the outlet 3 
to the spraying head 14 from where it is sprayed out and, thereafter, it flow on the surface of the 
container 12 back to the tank as not shown in the picture. 

Fig. 4 shows another example of the application of additional chambers 7 installed in an air 
moistener fountain or a decorative fountain. The design as shown in Fig. 4 differs from the 
design as shown in Fig. 3 only by the fact that the additional channel 7 runs direcdy from to the 
hollow shaft 9. Moreover, the spraying head 14 is provided with water nozzles 17. The function 
is analogical to that described above. 

In the design as described in Fig. 5, the additional channel 7 again runs direcdy to the hollow 
shaft 9. However, it does not have any other entrance openings 13 What is the particularity of 
this design is the fact that the liquid oudet 3 consists of both the hollow shaft 9 and an extended 
diameter of the central opening 15 in the chamber 1 that is dimensioned in a way to control the 
flow of the liquid leaving the space 6 above the rotor 4. 

In all above described options of the design, the effective resistance faced by the flowing liquid 
may be exactiy controlled by choosing the number and/or the cross section of the additional 
channels 7, This way, we can set up the amount of the flow energy to be transformed to the 
rotary mechanical working. This is why we can design a liquid driven roll away machine with a 
desired oudet 3 flow rate and required rotation speed respectively torsional moment of the rotor 
4. The liquid flow rate in the oudet 3 may be increased and the revolutions per minute of the 
rotor 4 will drop by increasing the number and/ or enlarging the cross section of the additional 
channels 7. 

The tests of the machine included comparative measurements of two designs of the liquid driven 
roll away machine. The driving medium used was water. The size and configuration of both 



designs were identical. The only difference between the compared designs was the fact that the 
design A (see Fig. 4) had an additional channel 7 meanwhile the design B had no such channel. 



Design A (see Fig. 4) 

Maximum rotor 4 diameter 38 mm 

Diameter of the chamber 1 at the rotor roll away point 40 mm 

Entrance opening 13 diameter 4.5 mm 

Number of inlet openings 13 4 

Inner diameter of the hollow shaft 9 5.5 mm 

Diameter of the additional channel 7 3 mm 



Source of pressurised liquid rotary pump Sacem, 13 W, 500 1/hour 



Design B (see Fig. 4 without an additional channel 7) 

Maximum rotor 4 diameter 38 mm 

Diameter of the chamber 1 at the rotor roll away point 40 mm 

Entrance opening 13 diameter 4.5 mm 

Number of inlet openings 13 4 

Inner diameter of the hollow shaft 9 5.5 mm 

Diameter of the additional channel 7 0 mm 



Source of pressurised liquid rotary pump Sacem, 13 W, 500 1/hour 

During the measuring test, the spraying head 14 was dismantled and the rotation of the rotor 4 
and the height of the water geyser coming out from the hollow shaft 9 were measured under 
identical conditions. 

Measured values 

Design A: rotor revolutions: 38 rev per min, geyser height 650 mm 
Design B: rotor revolutions: 64 rev per min, geyser height 250 mm 

What seems to be apparent to experts is that the only restriction of the design of the additional 
channels 7 is the fact that the space 5 as bellow the rotor 4 and the space 6 as above the rotor 4 
have to be interconnected. Their number, form and specific location is determined by the 
requirements to the flow rate and the area of the application of the machine (rotary tool drive, air 
moistener fountains, decorative fountains etc.). Individual types of additional channels 7 may be 
freely combined in a single design of the liquid driven roll away machine. 

The liquid driven roll away machine was described with reference to designs propelled by liquid. 
However, any fluid may be used as the driving medium including gas, liquid, vapours and their 
mixtures. 

PROTECTION CLAIMS 

1. The liquid driven roll away machine including but not limited to liquid spraying at the 
outlet including the chamber 1 where at least a part of the inner surface has a rotary form 
and the chamber 1 is provided with at least one inlet 2 of liquid and at least one outlet 3 
of liquid. A swinging roll away rotor 4 is installed in the chamber 1 . The design is typical 
of the fact that the space 5 as above the rotor 4 and the space 6 as above the rotor 4 in 
the chamber 1 are interconnected by at least one additional channel 7. 

2. The liquid driven roll away machine as described in the claim 1 above typical of the fact 
that the additional channel 7 consists of an opening ion the wall of the rotor 4. 



3. The liquid driven roll away machine as described in the claim 1 above typical of the fact 
that the additional channel 7 is placed outside the inner space of the chamber 1. 

4. The liquid driven roll away machine as described in any of the above claims 1 through 3 
typical of the fact that the additional channel 7 has an incorporated control valve 8. 

5. The liquid driven roll away machine as described in the claim 2 above typical of the fact 
that the additional channel 7 is connected to the hollow shaft 9. 



Legend - list of the meaning of numbers used in figures 
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Chamber 
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Liquid inlet 
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Liquid outlet 
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Roll away rotor 
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Space bellow the rotor 
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Space above then rotor 


7 


Additional channel 
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Control valve 


9 


Shaft 


10 


Shoulder 


11 


Nut 


12 


Hollow container 


13 


Entrance opening 


14 


Spraying head 


15 


Central opening 


16 


Brush 


17 


Water nozzles 
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